ABSTRACT
INTRODUCTION
In an effort to improve the success and retention of biology majors, the authors developed a l-week content and learning skills orientation program at Louisiana *This work was supported in part by the Louisiala State University College of Science,; and partly from a grant to LSU from thg Howard Hughes Medical Institute through the Undergraduate Biological Sciences Education Program.
Program gives incoming biology majors a short, intensive preview of the expectations of the introductory biology cowse at LSU and helps them leam the skills required to succeed in biology coruses and college. The program combines content lectures, examinations, learning styles assessments, study skills discussions, group work, and infonnational sessions over aperiod of5%days.
In Phase 1 of this study, Wischusen and Wischusen (2007) includes subsequent hacking of these students through 2 full years (4 semesters) of college in order to study the potential longer-term impacts of a short, intensive pre-freshman program.
Major national reports cite the need to increase the number of students pursuing bachelor and advanced degrees in science and math (Augustine, 2006; Stryer, Breslow, Gentile, Hillis, Hopfield, Kopell, et al., 2003) . The solution on which these and many other reports have focused involves increasing the numbers of students entering baccalaureate degree programs in science and mathematics, "expanding the pipeline." In addition to this, it is important to find ways to retain the sfudents currently pursuing science and math degrees, "plugging the leaks in the pipeline." Retention of students in the major field of choice, as well as retention at the college or university in general, is increasingly important to postsecondary institutions (Cuseo, 2003) . University-level retention predictors include academic preparation (as measured by SAT or ACT scores), academic ability (as measured by high school academic ability [GPA]), learning styles, motivation (Garton, Dyer, King, & Ball, 2000; Upcraft, Gardner, & Barefoot, 2005) , and confidence in study habits (Tester, Scott, Hatfield, Decker, & Swimmer, 2004) . Studies show that in the United States over 50olo of new students entering higher education leave their first instifution without completing a degree, and over 42Violeave higher education all together (Cuseo, 2003) . Students at LSU exhibit these hends (LSU Office of Budget and Planning, 2008) , and in all cases the most critical time is the first year (Lee, 1999) .
Student failure in coruses is costly both to the universify and to the student. Nationwide, college remediation is estimafed to,cost as much as $1 billion a year (Somerville & Yi, 2002 (Levine & Cureton, 1998 (Upcraft et al., 2005) . Parental expectations are high. Nine out often 6th through 12th graders had parents who expected them to continue their education beyond high school (Lippman, Guzman, Keith, Kinukawa, Schwalb, & Tice, 2008) . Confounding students' misperception of their abilities is a perception gap between high school teachers and college/ university faculty regarding how prepared students are for college work (Sanoff, 2006 McCarurey, 1998) . Participation in a first-year seminar has been shown to have a significant positive impact on student success (House & Kuchynka,1997; Minchella, Yazac, Fodrea, & Ball, 2002) .Longer-term bridge and orientation programs are cornmon and effective in specific fields andlor for targeted groups, such as engineering majors (Soulsby, 1999) , minority engineering (Grimm,2005; Marable, 1999; Reyes et al., 1998) , women in engineering (Fletcher, Newell, Newton, & Anderson-Rowland, 2001) , and fust-generation college attendees (Pascarella, Pierson, Terenzini, & Wolniak, 2004) .
Two short engineering programs show some similarities to the BIOS Program, in that they are short and content-intensive. The (Fujinoki, Christensen, & Rundus, 2001) for undergraduate cornputer science and engineering majors provides a 3-day workshop to prepare students for the mandatory first course in the major. The authors compared s'ubsequent grades of participants and nonparticipants, and further offer the utilization of observational study (Cochran, 1965) to help remove the potential bias of self-selectivity of program participants.
Using "matched sampling" Fujinoki and colleagues demonstrated that students who participated in their progmm were 2.'7 times less likely to drop the required course than non-participants (Fujinoki et al., 200 While the students in these programs have shown short-term gains, we were interested in studying the impact that a short pre-freshman program would have on the retention of students in the major 2 years later. BIOS has been shown to have a very positive impact on student performance in the first and second semesters of introductory biology (Wischusen & Wischusen, 2007) . Would the skills taught in such a short period have a lasting impact on the retention of students in the major?
METHODS

Participants
Participants included incoming, frst-time freshmen at LSU who were self-identified as biological sciences majors (including "biology," "biochemistry,"
'.microbiology," or "pre-medicine") and who had pre-enrolled in the Intro- (Figure l) .
Retention in the Major
The BIOS progmm had a positive impact bn the percentage of students who I had entered LSU as biological sciences majors and who continued as biological sciences majors through the end of their fourth semester (second year) (Figure 2 
Retention at the University
In an effort to determine if the difference in retention in the major for BIOS participants and the control group was simply due to a difference in retention at LSU, we compared university retentions for both groups. control groups. Similarly, their retention rate in the major was also greater than that of the control group. While the trends for both these variables were the same for both the 2005 and 2A06 cohorts, the 2005 cohort was consistently higher in all cases. One possible explanation was g difference in the recruiting strategies and program enrollments. In our first year (2005) , the organizers capped"the enrollment at 60 students, and the roster filled with students who had attended "spring Invitational," the orientation session for high-achieving high school students. In 2006, the enrollment was 120, therefore there was room to accommodate more students who had not attended the high-achieving student orientation session. The BIOS and conffol students showed no differences in retention at the university. These results suggest that the differences in retention in the major 438 / WISCHUSEN, WISCHUSEN AND POMARICO are not simply due to students leaving the university but rather more control group students leaving the biology major but stayhg at LSU. These 
